(1 ml.), and concentrated NH,, (1 ml.) and cooled in an ice bath; 0-2 ml. of N-I2 solution was added very slowly with shaking. When the I2had all reacted, the solution was diluted with a few ml. of water and most of the NH3 was removed under diminished pressure at 00; the solution was then treated with 1 drop of 10 % sodium metabisulphite (Na2S205) solution and acidified at 40°with 3-5N-HCI. The precipitate which separated was almost entirely crystalline. The yield was 34 mg. (91 %). After crystallization from 2 ml. 50% (v/v) methanol, 22 mg. of the compound separated in long needles which had m.p. 219-220°(decomp.).
The copper sulphate specific gravity method of Phillips, Van Slyke, Hamilton, Dole, Emerson & Archibald (1943) has found wide application as a rapid procedure for the determination of serum proteins in man and in certain other species. It has not been adapted to cattle. A recent investigation under field conditions entailed the determination of serum proteins in a large number of zebu cattle and the opportunity was taken to calibrate the specific gravity method against the tyrosine method of Greenberg (1929) which had been adopted as a convenient routine procedure. The Greenberg method has since been standardized on British cattle by comparing the results with those obtained using the usual macro-Kjeldahl technique and, as an independent check, tyrosine was also determined by the spectrophotometric procedure of Goodwin & Morton (1946) . METHODS Macro-Kjeldahl procedure. Digestions were carried out in triplicate on 2 ml. serum, using the digestion mixture described by Chibnall, Rees & Williams (1943) and heating for at least 8 hr. after the solutions cleared. Na2S203 (5 % w/v) was added to the 40 % (w/v) NaOH used to make the digest alkaline (Kantiengar, 1951) . Non-protein nitrogen (N.P.N.) was determined by the method of Folin & Wu (1919) with nesslerization. After subtraction of N.P.N., nitrogen was converted to protein using the factor 6-25.
Tyro8ine method (Greenberg, 1929) . Readings were made in the Hilger-Spekker photoelectric absorptiometer, 30 min. Spectrophotometric determination of tyro8ine (Goodwin & Morton, 1946) . A 1 in 100 dilution of serum in 0-1x-NaOH was found to give suitable E values. Readings were made in the Unicam ultraviolet spectrophotometer at 280 and 294-4 m,u. and, to allow correction for irrelevant absorption, at 340 and 370 mp.
Copper 8suphate specific gravity method. The CuSO4 solutionswerepreparedfrom a stock solution ofDig = 141000 (King, 1951), the technique described by Phillips et al. (1943) being otherwise strictly adhered to.
RESULTS
Tyro8ine content of bovine 8er-um proteins. From triplicate determinations on sera from twelve cattle, 1 mg. tyrosine is equivalent to 19-78 + 1-442 mg. of total protein using the Greenberg method, and 19*68 + 0-663 mg. of total protein using the technique of Goodwin & Morton. According to Snell & Snell (1937) , 1 mg. tyrosine is contained in 19*2 mg. of bovine serum albumin or 20-0 mg. of serum globulin; assuming an albumin: globulin ratio of 2:3 for healthy cattle over 5 years old (Gamer, 1950) , 1 mg. tyrosine would be equivalent to 19*68 mg. of mixed protein. Greenberg's method (using the equivalent of 0-02 ml. of serum and 04 ml. of the standard tyrosine solution) may therefore be adapted to cattle serum by using the expression:
Total protein (g./100 ml. The method of Goodwin & Morton would appear to be adaptable to the determination of serum proteins. The amount of irrelevant absorption in a 1 in 100 dilution of serum is negligible in the majority of cases: thus by measuring the extinction I952 at 280 and 294*4 m,u., the total protein content can be calculated from the expression Total protein (g./100 ml.) = 9-76 (2-2E294.4-E280).
Estimation of serum protein concentration from serum specific gravity. The relationship between the serum protein concentration (P, in g./100 ml.) and the serum specific gravity (G) is usually expressed in the form P = a(G-b) where a and b are constants.
Sera from 320 cattle have been examined, the serum protein values varying from 4 5 to 11-0 g./ 100 ml. and the specific gravities from 1-0200 to 1*0405. For the specific gravity range 1-0220 to 1*0365 (corresponding to a serum protein range of from 5*5 to 9*6 g.) the equation relating these quantities, obtained using values for 312 sera, was P= 362*0 (G-1*0020) (a = 362-02 + 7-668, b = 1F00197 + 0.000202). Beyond these limits the relationship was no longer linear. DISCUSSION The value for the constant (1-0020) obtained for cattle in the equation relating serum protein concentrations and serum specific gravity is low compared with that found for the plasma of other species (Van Slyke, Hiller, Phillips, Hamilton, Dole, Archibald & Eder, 1950) . The value for this constant should agree approximately with the specific gravity of a solution of the serum crystalloids. The sera were obtained from adult zebu cattle which were undoubtedly existing on a low plane of mineral nutrition, and it is possible that the low value of b reflects a lowered serum content of mineral salts. SUMMARY
1. The tyrosine content of mixed bovine serum proteins has been determined. 1 mg. of tyrosine is contained in 19 78 mg. of total protein (tyrosine determined using the Folin & Ciocalteu reagent) or 19*68 mg. of total protein (tyrosine determined spectrophotometrically).
2. A linear relationship exists between the serum protein concentration and the serum specific gravity, provided that the latter falls within the range 1-0220 to 1-0365. Within these limits P = 362*0 (G-1.0020). Potter & Lockhart (1939) reported that the enzymic reduction of cytochrome c by either the dihydrocozymase-diaphorase system or the succinic dehydrogenase system was blocked by 0 01 M-cyanide. In later communications (Lockhart & Potter, 1941; Potter, 1941) , it was concluded that cytochrome c was involved in a reaction with cyanide. The evidence presented to support this conclusion can be summarized as follows. (1) By incubation of cytochrome c with cyanide, the enzymic reduction of the former was partly or completely prevented, depending on the cyanide concentration, and on the time and pH of incubation. The enzyme systems
